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DEPARTMENT OF THE AIR FORCE
WASHINGTON DC 20330-1000

OFFICE OF THE SECRETARY

JUL 27 994

MEMORANDUM FOR SAF/AAZ
ATTENTION: Colonel Richard L. Weaver

FROM: SAF/AAZD
1720 Air Force Pentagon
Washington, DC 20330-1720

SUBJECT: Report of Findings on Balloon Research

The following report is submitted in support of findings developed as a result of research
efforts conducted at your request in support of the General Accounting Office (GAO) audit that
focused on obtaining information relative to the so-called "Roswell Incident."

Previously you were separately provided a list of the locations and records searched in
regard to that endeavor. This is in addition to other materials and briefings previously provided.
The focus of this paper is to concentrate on those findings developed regarding balloon operations
that were taking place in New Mexico during the time frame in question.

The following was compiled from records reviews and in some case, interviews with
participants. Where appropriate, copies of the source documents used are provided as
attachments. In the case of interviews or other references that are attached to the main report,

these will be reflected in the footnotes, but not attached here. ,

S MCANDREW, ILT, USAFR
Dadglassification and Review Officer




THE ROSWELL INCIDENT

On July 7, 1947, WW. (Mac) Brazel, a rancher from approximately 75 miles
northwest of Roswell, NM, contacted the local sheriff and reported that some
metallic debris had come to rest on the ranch on which he worked near the town
of Corona, NM. This was during the “UFO Wave of 1947,” and he told the sheriff
that he thought this debris may be part of a “flying disc.”* The sheriff contacted
Roswell (Army Air Field) AAF, which in turn sent intelligence officer, Maj Jesse
Marcel, and two Counterintelligence Corps Agents, Capt Sheridan Cavitt and
MSgt Lewis Rickett, to evaluate the debris. The officers collected a portion of the
material and brought it back to Roswell AAF on the evening of July 7.2 The
following day, the Public Information Office released a statement saying that the
Army Air Forces had recovered a flying disc. This press release was provided to
local newspapers who sent it out to wire services. Meanwhile, Brig Gen Roger
Ramey, Eighth Air Force Commander, ordered that the debris be flown to Eighth
Air Force Headquarters at Fort Worth AAF, TX, for his personal inspection. Upon
viewing the debris, he and his staff recognized parts which looked similar to a
weather balloon. He then summoned the base weather officer, who identified the
debris as the remnants of a weather balloon and its attached metallic radar target.®
General Ramey then invited the local press to view and take photographs of the
materials and he declared the episode to be a misunderstanding (Atch 1).

The above summarizes the previously reported information of what happened on
July 7 and 8, 1947. Before niow, however, a larger portion of the story was never
told. Recent research indicates that the debris recovered from the ranch on July
7, 1947, was a weather balloon—but it was not being used strictly for weather
purposes; its real purpose was to carry classified payloads for a Top Secret US
Army Air Forces project. The project’s classified code name was MOGUL.

The current investigation discovered that an experimental balloon project was
being conducted at nearby Alamogordo Army Airfield (now Holloman AFB, NM)
during the summer of 1947 An examination of unclassified technical and
progress reports prepared by the balloon project revealed that a highly classified
program, Project MOGUL was the ultimate reason for the balloon experiments.
Project MOGUL was classified Top Secret and carried a priority level of 1A.° It is
Project MOGUL that provides the ultimate explanation for the “Roswell Incident.”

1. Roswell Daily Record, Jul 9, 1947, p. 1.

2. Intvw, Col Richard L. Weaver with Lt Col Sheridan Cavitt, USAF (Ret), May 24, 1994.

3. Intvw, Lt Col Joseph V. Rogan with Irving Newton, Jul 21, 1994.

4. Ltr, Lt Col Edward A. Doty to Mr David Bushnell, Mar 3, 1959.

5. Ltr, Brig Gen E. O’Donnell, Deputy Chief, Engineering Division, HQ AMC, to Commanding
General, USAAF, subj: Change in Classification of MOGUL, Item 188-5, Jul 8, 1946.



PROJECT MOGUL

Project MOGUL was first conceived by Dr. Maurice Ewing of Columbia University,
NY, and Woods Hole Oceanographic Institution, MA. Dr. Ewing had conducted
considerable research for the Navy during World War II, studying, among other
things, the “sound channel” in the ocean. He proved that explosions could be
heard thousands of miles away with underwater microphones placed at a
predetermined depth within the sound channel. He theorized that since sound
waves generated by explosions could be carried by currents deep within the
ocean, they might be similarly transmitted within a sound channel in the upper
atmosphere. The military application of this theory was the long-range detection
of sound waves generated by Soviet nuclear detonations and the acoustical
signatures of ballistic missiles as they traversed the upper atmosphere. He
presented his theory to General Carl Spaatz, Chief of Staff of the Army Air
Forces, in the fall of 1945.° The project was approved, and research was begun by
the scientific research agency of the US Army Air Forces (USAAF), the Air
Materiel Command (AMC), early in 1946, The project was assigned to HQ AMC,
Engineering Division, Electronics Subdivision, which in turn assigned the project
to AMC’s Watson Laboratories, Engineering Division, Applied Propagation
Subdivision, located in Red Bank, NJ.

SCOPE

Project MOGUL initially focused on three areas of technology: (1) an expendable
microphone, capable of detecting, at long range, low-frequency sound transmis-
sions generated by explosions and missiles; (2) a means of telemetering these
sounds to a ground or airborne receiver; and (3) a system from which to suspend
the microphone and telemetering device in the upper atmosphere for an extended
period of time. To meet these criteria, contracts were awarded by AMC to
Columbia University (AMC contract no. W28-099-ac-82) for the acoustical
equipment, and to New York University (NYU) for the development of constant-
level balloons (AMC contract no. W28-099-ac— 241). After the initial contracts
were awarded, Project MOGUL branched out into many areas related to the
geophysical properties of the upper atmosphere, including radiowave propaga-
tion, radar propagation, ionospheric physics, solar physics, terrestrial magnetism,
meteorological physics, and weather forecasting. Considerable resources were
devoted to Project MOGUL which included numerous bomber and transport
aircraft and two oceangoing vessels. At one point the staff, exclusive of contrac-
tors, numbered over 100 persons. To accommodate this sensitive, high-priority
project, facilities of the secluded Oakhurst Field Station of Watson Laboratories
were used. Balloon operations associated with Project Mogul were conducted at
various locations throughout the United States and the Pacific, the latter in
reference to acoustical detection research associated with the Sandstone atomic
tests at Entiwetok Atoll in April and May 1948.7

6. Rprt, Maurice Ewing for General Carl Spaatz, “Long Range Sound Transmission in the
Atmosphere,” n.d.
7. Rprt, HQ Fitzwilliam Fwd, “Sonic Balloon Test Kwajalein,” May 17, 1948 (hereafter “Sonic



By December 1948, serious concerns had arisen regarding the feasibility of the
project as first conceived. Even though the principle on which the project was
based was determined to be sound, questions concerning cost, security, and
practicality were discussed that ultimately led to the disbandment of the project,
and Project MOGUL as first conceived was never put into operational use.
However, MOGUL did serve as the foundation for a comprehensive program in
geophysical research from which the USAF and the scientific community have
benefited to the present time. These benefits included constant-level balloon
technology, first developed by NYU for Project MOGUL.

WATSON LABORATORIES

The organizational structure of Watson Laboratories Applied Propagation
Subdivision, which was established primarily for MOGUL, as it appeared in
January 1947, is shown in Attachment 2. Over the course of the project, MOGUL
had three military project officers, or “chiefs”: Maj Robert T. Crane, spring
1946-July 1946; Col Marcellus Duffy, August 1946-January, 1947; and Capt Albert
C. Trakowski, January 1947-May 1949. Major Crane had been personally
recommended by Dr. Ewing, originator of the project, but by June of 1947, MOGUL
had not met the expectations of HQ USAAF, and Colonel Duffy replaced Major
Crane.® Colonel Duffy was a respected, highly capable career Army Air Forces
officer. During World War II, Colonel Duffy had reported directly to General Hap
Arnold, Chief of Staff USAAF, as the Army Air Forces Liaison Officer to the US
Army Signal Corps, with primary duties for securing meteorological equipment
from the Army for use by the USAAF. Colonel Duffy had a reputation for
accomplishing difficult assignments by getting the most out of his person-
nel—exactly what was desired by HQ USAAF to solve the numerous administra-
tive and personnel problems that had arisen in Project MOGUL under Major
Crane. In a short period, Colonel Duffy was able to make the necessary correc-
tions and was reassigned to become the Assistant Chief, Electronics Plans Section,
Electronics Subdivision, HQ AMC, at Wright Field, OH. Colonel Duffy also
continued to monitor “the upper air research program” (i.e., Project MOGUL) in
addition to his duties as the Assistant Chief of the Electronics Plans Section.” The
primary scientist for MOGUL was Dr. James Peoples, assisted by Albert P. Crary,
the Field Operations Director. Both scientists had previous associations with Dr.
Ewing: Dr. Peoples at Columbia, and A.P. Crary at Woods Hole. Both scientists
were assigned to MOGUL for the entire length of the project.

NEW YORK UNIVERSITY “BALLOON GROUP”

From September 30, 1946, until December 31, 1950, the Research Division of the
College of Engineering of NYU conducted research under contract for the Army

Balloon Test Kwajalein”).

8. Memo, Brig Gen Tom C. Rives, Chief, Electronic Subdivision, Engineering Division, AMC,
to Maj Gen Curtis LeMay, subj: Relief of Major Crane as Project Officer MOGUL and TORRID, Jun
18, 1946.

9. Memo, Maj Gen Curtis E. LeMay, Deputy Chief of Air Staff for Research and Development,
to Maj Gen L.C. Craigie, Chief Engineering Division, AMC, Apr 16, 1947.



Air Forces, in conjunction with Project MOGUL." The NYU “balloon group” was
to develop and fly constant-level balloons while simultaneously developing
telemetering equipment to transmit data obtained in the upper atmosphere.!
Group members launched, tracked, and recorded data only in regard to constant-
level balloon flight and telemetering of information. They did not have access to
observations and measurements that had military applications. MOGUL, in other
words, was conducted as a compartmented, classified project in which partici-
pants knew only what they needed to know, and no more. Due to the compart-
mentation, balloon flights made by NYU were divided into two categories,
“research” and “service.”" Research flights tested balloon controls and telemeter-
ing systems and were fully feported in the unclassified NYU reports.”® A total of
110 research flights were flown during the contract. Service flights were flown at
the direction of Watson Laboratory personnel, but the military purpose was Top
Secret. These flights carried classified equipment, which could not be fully
reported in the unclassified NYU documents. Further evidence of the exclusion
of classified information from the reports is the lack of data for balloons flown in
association with the Sandstone nuclear tests held in April and May of 1948.* In
recent interviews with former NYU personnel, Dr. Athelstan F. Spilhaus, NYU
Director of Research, and Professor Charles B. Moore, NYU Constant-Level
Balloon Project Engineer, stated that they were never informed of the classified
name, MOGUL, nor did they ever have access to the scientific data that was
obtained by the USAAF as a result of their efforts. In response to inquiries,
professional or casual, project personnel simply said that they were engaged in
balloon research.”

The first balloon launches associated with Project MOGUL were carried out at
several locations on the east coast of the United States.!®* However, unfavorable
winds, conflicts with commercial air traffic, and the need to gather data on the V-
2 flights currently being conducted at White Sands Proving Ground, NM, led the
NYU group to conduct further tests from Alamogordo AAF.”” The NYU group
would make three “field trips” during the summer of 1947 for test and evaluation,
labeling them Alamogordo [, 1I, and III. The majority of the balloon flights over
the next four years originated from Alamogordo AAF.

10. Research Division, College of Engineering, NYU, Technical Report No. 93.03, Constant Level
Balloons, Final Report, Mar 1, 1951 (hereafter NYU, Final Report), p. 3.

11. Research Division, College of Engineering, NYU, Technical Report 93-02, Constant Level
Balloons,

Sect 1, General, Nov 15, 1949, p. 5.

12. NYU, Final Report, p. 13.

13. Research Division, College of Engineering, NYU, Technical Report No. 1, Constant Level
Balloon, Apr 1, 1948, Table VII, “Summary of NYU Constant-Level Balloon Flights” (hereafter
NYU, Technical Report No. 1, Table VII); ibid., Technical Report No. 93.02, Constant Level Balloons,
Sect 3, Summary of Flights.

14. “Sonic Balloon Test Kwajalein.”

15. Athelstan F. Spilhaus, C.S. Schneider, C.B. Moore, “Controlled-Altitude Free Balloons,”
Journal of Meteorology, 5 (Aug 1948): 130-137.

16. NYU, Technical Report No. 1, Table VII.

17. Research Division, College of Engineering, NYU, Progress Report No. 6, Constant Level
Balloon, Sect II, June 1947 (hereafter Progress Report No. 6, Sect 1), p. 4



New York University, in accordance with contractual requirements, produced
monthly progress reports, technical reports, and final reports detailing the various
aspects of the balloon and telemetering research. In addition, Crary maintained
a detailed journal of his work throughout his professional career to include the
summer of 1947. The following discussion is based on these two documents and
interviews with Moore, who was present on all three of the Alamogordo field
trips, and, with Trakowski, who was present at the Alamogordo II and III field
trips.

NOTE: Technical Report No. 1, Table VII, “Summary of NYU Constant-Level
Balloon Flights,” and Technical Report No. 93.02, Constant Level Balloons, Section
3, “Summary of Flights,” do not fully account for all balloons flown during the
initial stages of the contract to include the Alamogordo I field trip. Absent from
the reports are service flight nos. 2, 3, and 4. Flight no. 2 was flown on April 18,
1947, at Bethlehem, PA, in an attempt to obtain acoustical data from the explosion
of 5,000 tons of TNT by the British on the German island of Helgoland."® NYU
flight no. 3 was flown on May 29, followed by NYU flight no. 4 on June 4. Both
launched from Alamogordo AAF.

ALAMOGORDO I (May 28, 1947-June 7, 1947)

The first NYU “field trip” departed Olmstead Field, Middletown, PA, by C—47 for
Alamogordo AAF on May 31, 1947, arriving on June 1, 1947.” Present on this
flight was C.B. Moore, NYU Project Engineer, Charles S. Schneider, NYU Project
Director, and other supporting staff members from both NYU and Watson
Laboratories. A.P. Crary, along with other personnel from Watson Laboratory,
were already present in Alamogordo, but they did not conduct any balloon
operations. During this time, Crary and several technicians detonated ground
explosives, or “shots,” for sound-wave generation purposes, on the nearby White
Sands Proving Ground. These detonations were monitored by ground-based GR3
and GR8 sound ranging equipment at locations in New Mexico and West Texas.”
On May 28, the advance party of the balloon group arrived by B-17.>' On May
29, the advance team made the first launch for Project MOGUL from Alamogordo
(NYU flight no. 3). The equipment carried on this flight was identified as
essentially the same as that carried on NYU flight no. 2 (Atch 3 ).2> NYU flight no.
4 was launched on June 4, with a configuration the same as on flight nos. 2 and
3. Crary’s diary indicated that flight no. 4 consisted of a “cluster of (meteorologi-
cal) balloons” and a “regular sonobuoy.”” Presumably, flight no. 3 was config-
ured the same.

18. Research Division, College of Engineering, NYU, Special Report No. 1, Constant Level Balloon,
May 1947 (hereafter NYU, Special Report No. 1), p. 27. ’

19. Personal journal of Albert P. Crary, p. 13.

20. Ibid., pp. 4-16.

21. Ibid., p. 13.

22. NYU, Progress Report No. 6, Sect II, p. 5.

23. Crary personal journal, p. 12.



The objective of this trip, so far as NYU was concerned, was to perfect the
handling of large flight trains of meteorological balloons and to evaluate the
operations of altitude controlling and telemetering devices.” Already established
before the trips to Alamogordo was that the use of the standard, 350-gram
meteorological balloons, constructed of neoprene, was, at best, a “stop gap”
method of achieving constant-level flight.” Balloons most suitable for this type of
work were made of polyethylene, a very thin, translucent plastic. These balloons,
however, had just been developed, and, although the NYU group had contracted
for some of them, the balloons had not been received until after the group
departed for Alamogordo.” For Watson Laboratory scientists Peoples and Crary,
the purpose of this trip was to experiment with different types of equipment to
collect and transmit sound waves in the upper atmosphere. Therefore, just as the
“palloon group” was using meteorological balloons as a stopgap method in
attaining constant-level flight, the Watson Laboratory scientists utilized an
AN/CRT-1A Sonabuoy while awaiting the delivery of acoustical equipment
specifically designed for Project MOGUL.” The NYU personnel developing the
telemetering equipment experimented with components of the sonabuoy, which
was cylindrical, nearly 3 feet long and 4 3/4 inches wide, and weighing 13
pounds (Atch 4). The sonabuoy contained both the acoustical pickups, known as
hydrophones, and the means of telemetering the sounds by use of a FM transmit-
ter, the T-1B/CRT-1.

Soon after arriving at Alamogordo AAF, a problem developed. Dr Peoples, Project
Scientist, decided not to bring the radiosonde recorder (an AN/FMQ1 weighing
approximately 500 pounds), due to the weight and space limitations of the B-17
aircraft originally scheduled to transport the equipment from Olmstead Field.
Radiosondes were a widely used and accurate method of tracking weather
balloons consisting of a transmitter, which was carried aloft by the balloon, and
a ground-based receiver/ recorder. Radiosondes, along with aircraft, were to be
the primary method to track the Project MOGUL balloons.” Dr. Peoples, however,
believed that the radar currently in place at Alamogordo for tracking V-2 firings
would be sufficient for tracking the balloons trains. However, this radar did not
work well and often lost contact with the balloon while it was still within visual
range. Accordingly, Moore, the project engineer, experimented with an “unortho-
dox” method, in the absence of a radiosonde recorder. He tried to track the
balloons using multiple radar targets.” A radar target was a multisided object,
which, in appearance, resembles a box kite constructed of balsa wood and
metallicized paper (Atch 5). Moore and his technicians conducted test flights,
attempting to obtain a better radar return by attaching additional targets. They

24. Research Division, College of Engineering, NYU, Progress Report No. 7, Constant Level
Balloon, Sect II, Jul 1947 (hereafter NYU, Progress Report No. 7, Sect II), p. 5.

25. NYU, Special Report No. 1, p. 26.

26. NYU, Progress Report No. 7, Sect 1I, p. 6.

27. Research Division, College of Engineering, NYU, Progress Report No. 4, Radio Transmitting,
Receiving and Recording System for Constant Level Balloon, Sect I, Apr 2, 1947, p. 1.

28. Intvw, Col Jeffrey Butler and 1st Lt James McAndrew with Professor Charles B. Moore,
Jun 8, 1994.

29. Moore intvw, Jun 8, 1994.



received satisfactory results when the number of targets was increased to between
3 and 5.% Interestingly, during July of 1948, a similar test would be made at
Alamogordo AAF by another organization.” This test confirmed Moore’s theory
that when targets were increased to at least three, satisfactory returns were
received by the radar. This procedure, according to Moore, was employed on
flight nos. 3 and 4, but it was only marginally successful. This prompted Moore
and his associates to configure the two remaining flights of Alamogordo I, flights
#5 and #6, with radiosonde transmitters.

For these two final flights, Moore devised a method of manually determining
azimuth and elevation, in the absence of a radisonde recorder, by counting clicks
as pressure-sensitive contacts closed. NYU Technical Report No. 1 shows two
“interpretations” of the data which confirm that manual calculations were used.
In regard to flight no. 5, it appears there was a typographical error in Technical
Report No. 1, Table VII, for the time of launch which is erroneously listed as 1517
MST, contrary to figures 32 and 33 in Technical Report No.1 and Crary’s diary
(Atch 6). The correct time of launch for flight no. 5 appears to be 0516 MST. With
the launching of flight no. 6 at approximately 0530 on June 7, the NYU group
departed Alamogordo via a B-17 for Newark AAF, NJ. NYU flight nos. 1-6 are
summarized below:

SUMMARY OF FLIGHTS 1-6

Flight no. Date Launch Site Configuration Landing Site
1 4/3/47 Bethlehem, PA See NYU Tech. Report Sandy Hook, NJ
No. 1, Table VII
2 4/18/47 Bethlehem, PA See Appendix NYU Unknown
Special Report No. 1
3 5/29/47 Alamogordo, NM Same as flight no. 2* Unknown
4 6/4/47 Alamogordo, NM Same as flight no. 2* Unknown
5 6/5/47 Alamogordo, NM See NYU Tech. Report East of Roswell, NM

No. 1, Table VII

6 6/7/47 Alamogordo, NM See NYU Tech. Report South of Highrolls, NM
No. 1, Table VII

* Depictions of flight nos. 3 and 4 are not provided in the NYU reports. According to NYU Progress Report
No. 6, Section II, p. 5, the equipment to be used for the Alamogordo field trip in June was consistent with
the depiction of flight no. 2. This information also concurred with Crary’s partial description of flight no. 4
in his diary.

Note: An attempt to launch a balloon-train assembly which would have been NYU flight no. 3 was made
on May 8, 1947, but due to strong winds, restraining lines failed before the acoustical payload was attached.
Since the launch was unsuccessful, no flight number was assigned.

30. Ibid.
31. Rprt, Holloman AFB, “Progress Summary Report on U.S.A.F. Guided Missile Test
Activities,” Vol 1, Aug 1, 1948.



ALAMOGORDO 1I (June 27, 1947-July 8, 1947)

On the morning of June 28, 1947, personnel from NYU and Watson Laboratories
arrived at Alamogordo AAF to resume balloon flights. Present during this field
trip were Dr. Peoples, A.P. Crary, Captain Trakowski, C.B. Moore, and Charles
Schneider. The objective during this trip was to experiment with the newly
developed polyethylene balloons which replaced the neoprene meteorological
balloons used on the previous field trip. Also tested was an improved aluminum
ballast reservoir that had been developed to replace the plastic tubes used during
the June field trip.** Another improvement that resulted from the experiences in
June was the presence of a radiosonde receiver/recorder for improved balloon
tracking and plotting. This eliminated the need for radar “corner reflectors” on
the balloon train since radar was not to be used as a primary method of tracking
the flights. This is confirmed by Technical Report No. 1, Table VII, “Radiosonde
Reception %,” which indicates the use of the radiosonde recorder on all flights
except for no. 7. Flight no. 7 was not recorded by radiosonde because the
equipment was not operable.* Also Figures 36, 39, 42, and 44 in Technical Report
No. 1, corresponding to the July flights, do not depict corner reflectors. All"
numbered flights (except for no. 9) flown during the July field trip were summa-
rized in NYU Technical Report No 1, Table VII. Flight no. 9 appeared to have
been launched on July 3.* On July 8, their work completed, 23 members of the
combined NYU and Watson Laboratory group boarded a C-54 aircraft at 1030 AM
and returned to the east coast.”

Based on the above, it appeared likely that the debris found by the rancher and
. was subsequently identified as a “flying disc” by personnel from Roswell AAF
was, with a great degree of certainty, MOGUL flight no. 4, launched on June 4,
1947. This conclusion was based on the following:

1. Descriptions of the debris provided by Brazel, Cavitt, Crary’s diary, and the
photos of the material displayed in General Ramey’s office. These materials were
consistent with the components of a MOGUL service flight, with neoprene
balloons, parchment parachutes, plastic ballast tubes, corner reflectors, a sona-
buoy, and a black electronics box that housed the pressure cutoff switch (Atch 3).

2. According to Brazel’s July 8 statement, the debris was recovered on June 14,
obviously eliminating any balloons launched in July.

3. Only two flights launched in June were unaccounted for, i.e., flight nos. 3 and
4. Flight no. 3, most likely would not have had the “unorthodox” configuration
of corner reflectors devised by Moore, who did not arrive until June 1, three days
after flight no. 3 was launched.

32. NYU, Progress Report No. 7, SectII, p. 5.
33. Crary personal journal, p. 15.

34. Ibid.

35. Ibid., p. 16.



On July 7, as the NYU group members were winding down their work and
preparing to return to New York City, a train of events began to unfold at
Roswell AAF, 60 miles away. Roswell AAF was home of the 509th Bomb Group
of the Strategic Air Command’s Eighth Air Force, the only unit in the world
capable of delivering nuclear weapons. It now appears that the debris from
MoguL flight no. 4 had come 'to earth on the plains east of the Sacramento
Mountains, about 70 miles from the launch point at Alamogordo AAF (Atch 7).
The fact it descended there was not unusual. Over the course of Pro]ect MogGut,
several balloons had landed and been recovered from that area. In fact, in August
1947, the NYU group had to receive special permission from the Civil Aeronautics
Administration to continue to launch balloons from Alamogordo AAF since
“balloons have been descending outside of the area [White Sands Proving
Ground] in the vicinity of Roswell, New Mexico.”** According to the sole living
participant in the recovery, Sheridan Cavitt, he, Major Marcel, and MSgt William
Rickett gathered some of the material, which appeared to resemble “bamboo type
square sticks, one quarter to one half inch square,” that was “very light”—reflect-
ing material—and a “black box, like a weather instrument.” Cavitt believed this
material to be consistent with what he knew to be a weather balloon. This debris,
would soon become, for a short time, the focus of national and even worldwide
attention when it was thought to be a “flying disc.”

On July 8, the same day that the NYU/Watson Laboratory group departed
Alamogordo, the Public Information Office of Roswell AAF announced the
recovery of a “flying disc” and that it would be flown to Fort Worth AAF for
further examination. How could experienced military personnel have confused a
weather balloon for a “flying disc”? The answer was this was not an ordinary
“weather balloon.” Typical weather balloons employed a single, 350-gram
neoprene balloon and a radiosonde for measuring temperature, atmospheric
pressure, and humidity, housed in a cardboard box. If it was to be tracked by
radar for wind-speed measurement, a single corner reflector was added (Atch 8).
The balloon that was found on the Foster Ranch consisted of as many as 23 350-
gram balloons spaced at 20 foot intervals, several radar targets (3 to 5), plastic
ballast tubes, parchment parachutes, a black “cutoff” box containing portions of
a weather instrument, and a sonabuoy (Atch 3). After striking the ground, the
radar reflectors, constructed of very light materials for minimum weight, would
tear and break apart, spreading out over a large area when pulled across the
ground by balloons that still possessed some buoyancy. It should also be
understood that the term “flying disc” was not at this time synonymous with

“space shlp,” It denoted a disc-shaped flying object of unknown (or suspected
Soviet) origin.

Before the announcement was made, the “disc” was flown to Fort Worth AAF,
at the direction of Brig Gen Roger Ramey, Commander, Eighth Air Force. General
Ramey personally inspected the “disc,” became skeptical, and summoned the base

36. NYU, Technical Report No. 1, Table VII, p. 43.



weather officer, Warrant Officer Irving Newton, to make an identification.
Newton positively identified the debris as the remnants of a balloon and RAWIN
target.”” With this identification, the incident officially closed.

THE “COVER STORY”

From research, it appears that the wreckage displayed on July 8 consisted of
unclassified components of a MOGUL balloon assembly. Possibly withheld, if it
was indeed recovered, was the AN/CRT-1 Sonabuoy, which could have compro-
mised Project MOGUL. Although the Sonabuoy was not itself classified, its
association with a balloon would have exposed a specific military purpose, an
obvious violation of project classification guidelines (Atch 9). A device described
in “crashed disc” publications as “a giant thermos jug” was allegedly transported
from Fort Worth AAF to Wright Field.*® This description is consistent with the
appearance of an AN/CRT-1 Sonabuoy such as was used on flight no. 4 (Atch
4). At some point General Ramey decided to forward the material to Wright Field,
home of AMC, the appropriate agency to identify one of its own research devices
or a device of unknown origin. If the debris was determined to be from an
unknown source, the AMC, T-2, Intelligence or Analysis Division, would conduct
scientific and/or intelligence analysis in an attempt to discover its origin. But
since the balloons, reflectors, and Sonabuoy were from an AMC research project,
the debris was forwarded to the appropriate division or subdivision, in this case
the Electronics Subdivision of the Engineering Division. There, it was identified
by Colonel Duffy, under whose purview Project MOGUL operated. Colonel Duffy,
a former project officer of MOGUL with specific directions to “continue to monitor
upper air programs,” was the appropriate headquarters officer to make an
identification, which he apparently did. According to Captain (now Colonel)
Trakowski, the officer who succeeded Colonel Duffy as project officer on MOGUL,
after returning from the Alamogordo II field trip, Colonel Duffy contacted him
by phone at Watson Laboratories and informed him that the “stuff you've been
launching at Alamogordo,” had been sent to him for identification. He described
the debris to Captain Trakowski, and Trakowski agreed that it was part of his
project (MoGuL).”

Another occurrence sometimes said to “prove” that General Ramey was part of
a cover story is that portions of the debris were flown to Andrews AAF, MD.
Andrews would have been a probable location to send the debris since it had
components of weather observation equipment. Andrews AAF was headquarters
of the Army Air Forces Weather Service. It is also interesting to note that the
commanding general of the Weather Service, Brig Gen Donald N. Yates, was
quoted in wire service newspaper articles on July 9, providing his opinion of the

37. Rawin is short for radar wind, a technique in which a single corner reflector is towed aloft
by a single neoprene balloon to measure wind speed by radar.

38. Kevin Randall and Donald Schmitt, UFO Crash at Roswell (New York, 1991), p. 103.

39. Intvw, Col Jeffrey Butler and 1st Lt James McAndrew with Col Albert C. Trakowski, USAF
(Ret), Jun 29, 1994, p. 4.



incident. Additionally, in 1949, General Yates received a full briefing of the
projects, including constant-level balloons, that made up Project MOGUL.* While
crashed disc proponents claim that General Ramey ordered a “colonel courier”
to transport portions of the debris in a briefcase handcuffed to his wrist for the
inspection of his superior, Maj Gen Clement McMullen, Deputy Commander of
Strategic Air Command, it is more likely that any forwarding of such debris was
another attempt to identify the research agency to which it belonged. If it did go -
to General McMullen, it would not have been difficult for him to have obtained
the opinion of the Weather Service, since SAC and the Weather Service were
located in the same building (no. 1535) at Andrews AAF.

“HIEROGLYPHICS”

One of the most puzzling aspects of the reports that a “UFQO” crashed near
Corona in 1947 were the later descriptions of “hieroglyphic-like” characters by
seemingly reliable, firsthand witnesses. Research has revealed that the debris
found on the ranch and displayed in General Ramey’s office probably did have
strange characters. These, however, were not hieroglyphics, but figures printed
on the pinkish-purple tape used to construct the radar targets used by the NYU

group.

- The witnesses have recalled small pink/purple “flowers” that appeared to be
some sort of writing that couldn’t be deciphered. These figures were printed on
tape that sealed the seams of the of the radar target. The radar targets, sometimes
called corner reflectors, had been manufactured during or shortly after World
War II, and due to shortages, the manufacturer, a toy company, used whatever
resources were available. This toy company used plastic tape with pink/purple
flowers and geometric designs in the construction of its toys and, in a time of
shortage, used it on the government contract for the corner reflectors. A depiction
of these figures, as described by C.B. Moore, is shown in Attachment 10.

Allegations have also been made that the debris displayed to the press on July 8
and subsequently photographed was not the original wreckage; i.e., a switch had
occurred sometime after the debris left Roswell AAF. However, statements made
by Moore and Trakowski attested that the corner reflectors they launched during
that period had the same flowers and figures that were later reported by Marcel,
Cavitt, and Brazel as being on the debris found on the Foster ranch in Corona. In
fact, Trakowski distinctly remembered the figures on the tape because, when the
targets first were produced, much fanfare was made over the use of a toy
manufacturer for production. He related that a fellow USAAF officer, John E.
Peterson, monitored the procurement of the targets and “thought it was the
biggest joke in the world that they had to go to a toy manufacturer” to make the
radar targets and an “even a bigger joke when . . . the reflecting material on the
balsa frames was some kind of a pinkish purple tape with hearts and flowers

40. Rprt, Cambridge Field Sta, AMC, “Review of Air Materiel Command Geophysical
Activities by Brigadier General D.N. Yates, and Staff, of the Air Weather Service,” Feb 10, 1949.



designs on it.”* Furthermore, the Fort Worth Army Airfield Weather Officer,
Irving Newton, who was called in to identify the wreckage, also remembers the
purple/pink marks. Newton stated that when he was called to General Ramey’s
office he remembers meeting Marcel, who attempted to convince him that the
wreckage on the floor of the office was a crashed “flying disc.” Newton, having
seen many weather balloons and targets, positively identified the debris as a
weather device.*” In short, descriptions of the wreckage found on the ranch near
Corona and of the wreckage displayed in General Ramey’s office are entirely
consistent with each other. |

THE REAL COVER STORY

On July 10, 1947, a newspaper article appeared in the Alamogordo Daily News
displaying for the press the devices, neoprene balloons, and corner reflectors
which had been misidentified as the “flying disc” two days earlier at Roswell
AAF (Atch 11). The photographs and accompanying article quoted Maj Wilbur
D. Pritchard, a Watson Laboratory Project Officer (not assigned to MOGUL)
stationed at Alamogordo AAF. This article appeared to have been an attempt to
deflect attention from the Top Secret MOGUL project by publicly displaying a
portlon of the equipment and offering mlsleadmg information. If there was a

“cover story” involved in this incident, it is this article, not the actions or
statements of Ramey. :

The article in the Alamogordo Daily News stated that the balloons and radar targets
had been used for the last fifteen months for the training of long-range radar
personnel and the gathering of meteorological data. The article lists four offi-
cers—Maj W.D. Pritchard, Lieut S.W. Seigel, Capt L.H. Dyvad, and Maj C.W.
Mangum—as being involved with the balloon project, which was false. Moore
and Trakowski could not recall any of the officers in the photograph, with the
exception of Dyvad, whom Moore identified as a pilot who coordinated radar
activities.” Additionally, some of the details discussed (balloon sighting in
Colorado, tracking by B-17s, recovery of equipment, launching balloons at 5-6
AM, and balloon altitudes of 30,000-40,000 feet) relate directly to the NYU balloon
project, indicating that the four officers had detailed knowledge of MoOGUL.*
Moore’s unorthodox technique of employing several balloons and several radar
targets was shown in one of the photographs. Other techniques unique to Moore,

41. Trakowski intvw, Jun 29, 1994.

42. Newton intvw, Jul 21, 1994.

43. Moore intvw, Jun 8, 1994.

44. NYU, Technical Report No. 1, Table VIL



including the boiling of balloons before launch (which he personally developed
during World War II) and a stepladder used to launch balloons, could not all
have coincidentally been used by other organizations.®

The details may have been provided to the radar officers by Crary, Project MOGUL
Field Operations Director, who did not depart by C-54 with the rest of the
NYU/Watson Laboratory group on July 8, but who later left by car on July 9, the
day the staged launch took place. Additionally, three of Crary’s staff, Don
Reynolds, Sol Oliva, and Bill Edmonston, resided permanently in Alamogordo.
It was apparent from Crary’s diary that he had worked very closely with Major -
Pritchard and reported to him on occasion (twelve documented meetings from
December 1946-April 1947). One instance, on April 7, 1947, Crary gave Pritchard
a “progress report for MOGUL project to date,” indicating that Major Pritchard had
access to MOGUL information.*® Another statement which appeared to confirm a
cover story appeared in the caption below the balloon picture and described a
typewritten tag stapled to the target identifying it as having come from Alamo-
gordo AAF. Moore believed this not to be true because any equipment found was
not to be associated with the USAAF, only with NYU; therefore flights carried -
“return to” tags identifying NYU as the responsible agency.*

CONCLUSION

Many of the claims surrounding the events of July 1947 could be neither proved
nor disproved. Attempts were not made to investigate every allegation, but rather
to start with what was known and work toward the unknown. To complicate the
situation, events described here took place nearly 50 years ago and were highly
classified. This Top Secret project appeared to have utilized the concept of
compartmentalization very well. Interviews with individuals and review of
documents of organizations revealed that the ultimate objective of the work, or
even the name of the project, in many instances was not known. It was unlikely,
therefore, that personnel from Roswell AAF, even though they possessed the
appropriate clearances, would have known about project MOGUL. In fact, when
the NYU/AMC group returned to Alamogordo in September, their first trip since
the “incident” occurred, one of the first activities of the project scientists, Peoples
and Crary, who were accompanied by Major Pritchard and Captain Dyvad, was
to brief the commanding officer of Alamogordo AAF and the 509th Bomb Group
Operations Officer, Lt Col Joseph Briley, on MOGUL.*

45. Moore intvw, Jun 8, 1994.

46. Crary personal journal, p. 10.

47. Moore intvw, Jun 8, 1994; Research Division, College of Engineering, NYU, Technical Report
No. 93.02, Constant Level Balloons, Sect 2, Operations, Jan 31, 1949, pp. 36-38.

48. Combined Hist, 509th Bomb Grp and Roswell AAF, Sep 1-30, 1947, p. 79; Untranscribed
journal of Albert P. Crary, p. 64.



When the civilians and personnel from Roswell AAF (Marcel, Cavitt, and Rickett)
“stumbled” upon the highly classified project and collected the debris, no one at
Roswell had a “need to know” about information concerning MOGUL. This fact,
along with the initial misidentification and subsequent rumors that the “capture”
of a “flying disc” occurred, ultimately left many people with unanswered
questions that have endured to this day.

JAMES McANDREW, 1st Lt, USAFR
Declassification and Review Officer
SAF/AAZD

Attachments:

1. 4 Photographs of Balloon Debris

2. Organizational Chart—Watson Laboratories

3. Drawing—New York University Flight No. 2

4. 2 Depictions of AN/CRT-1 Sonabuoy

5. Drawing of Corner Reflector

6. New York University Technical Report No. 1, Table VII
7. Map of New Mexico

8. Typical Employment of Weather Balloon and Corner Reflector
9. Project MOGUL Classification Letter

10. Drawing of “Hieroglyphics” by Prof. C.B. Moore

11. Alamogordo Daily News Article






Same as
Weaver Attachment 16






9 ON LNTw) Jedvre

O0E0 sSarvev) [T M OOLO iS4rvens e
NF MOSINONL O NVA LT . ANYND LN¥NIOWY ¥O
 Wonvee  1T22 04 S HONVNE  TTVRISWWIL . .
y - ....Pu.ﬂ...u.. RIS ORT
050 sarued M. COC0 MSarvesd Pty GAO 1Surewsd . 2830 -
o 'WOSanON1 O WYA 10 June mvs om . SNV IIN STWTHO o
— o p—
HONVEE $31100vs HONVAME  DINIHSSONOL (HONVEE  DINSVEIONVIIO
[T ] .tu‘l- [ ] o= 0080, JSveVD : W
- SNIAILE SN 17 Jund AVYS ¥R ANVED NIRRTV 80
uwz«.;d.xuuz:.wﬂ.w:um.ww HONVNO 4HA GNV JAVMOUIIN HONVNG  DHITOMLY
OO0 1Swrwand SwWi'e OO0 1 awD ape 0OL0 1Savend 233w
F188v) SNIAILS 4N 0T NYRMIN J1NNe ¥O $314034 $2AVEF ¥O
TIve 9 w i
ABOIVHOGY 1. JAVM :
NOtIDIS SINANIS  WIINNIOIL SI1INOVPONLI3T3 ANOLVNORBYY 3JAVM TWNOISSIaenO)
[ ] -

Lo On 4av) H-CE I W
C18$VI AINDIN SV IONO0 NN
P INSMONVEL D ¥ 1dVD

33IHD

196 NP O
Sl vud@vy  NOSsve
© CNYAND)  vialava Y

QISIAKIONS  NOILY™YdOUd Q31ddY







Same as
Weaver Attachment 25

-



: Illustr\ : (ons'; /







' ——Transmitter
ANICRT

§ Hydrophone Support
N, L Alexible Catle
Non-cdirectiona/ Hydrophone
53" yaroe
yd
|
Y|

E.R.S.B.




Blueprmt :
- Corner Reﬂector ML—-307C/AP
Assembly L




Same as
Weaver Attachment 29

.






See also
Weaver Attachment 27



*uacys ydwiSoinq ® Joj pesy
“oBues uutCu! ", l1eas0y jo 3n0 Bujssed qveT
203% Juol evsuwy ‘35013 Jweu pepuedsep 3 x 'u® sjuyod pwor g1
Boo[Teg ‘jesune w yBnoayy ysjeq Buy ool a1y 01 ﬂ“«“ J«“ouﬂﬁ a-w“ fwn o“-nwgﬁ I8N LT
“apRuTER ST0a3uC epn3lIte MiTjnijeuomep| *3suo) 006 7| vesvel pesynd =M ~u | E Y = 1 ~eu jeRITN -£k1og 900" 6T | oayxey aey uret
WETLS epAITIIY PT(oJ3m0d [Ryasea3Ng 00462 "xwy| upe te «3390 ~o1 jon e 1{:24 el e o'y oyjemoyny M ogetr " v9 yiteg cy *y U ] opsoSoewyy “ydeg ¢ 1
Tpunoy
104 swa Qg Jued BUTT(W e84y L3Ta uUmop
e GoolTwg ‘epn3jite sancesid sojeq risa Jeed Jo03 seujl prodye
T1ea doy jjo 30(acTq o) enp 1sang uoo[wg opsol 24908 0% Foot Arques *pisino xipuedde
"ONES[0 JOWW PEAICSQC SUOTIN[{FIS0 YFTH)-omuly yH pesn 3/v | gce-uos -ow severey W2 “eusliyye 150 8280
*(PSta uy e3mwiise emnfoa Lq pe33TUT) WIT] esImm 9 {38anq) cur  pestnd { 00T 0371 0 x Iz el -£104 100* ,02 || oo1xeq ssy Lv6l
03] Yonm 003 Yifa uoolTwQ pepwol L(javey ¥0 | n0LlE e ouoy of] -o2 3ox | ~oposuy Foot: S81 vz e ST3wmogny i 19t 3x vy STUER [vdsueg [ | opoBowe(y cydeg g 9t
*eiles 38S((¥q S73sm0NW pLu Yjpusadw
F50YS JO peeu emoyg “peydwes wem yByey peagnbes | cutm yoc “BOUTT prudye
sanesesd 103 v JUeIEp A0TS pesnvd Fuy ruyed qou wawp |  BC9-NIS <y/m3 0001 ®pyeIno xypusudw
~wpEnwl 3% putA AT O3 enp WOOT(wq LY se(oY 1000%€ ¥9¢| e3anoay | utm gut xwey jo ey ST ceustiyze asR ESTL
easyreg “xjpusdde o3 snp jeanq jou PIP "38u0Y 006 3 usyy peagnd (1334 ‘U] k24 n ” POXTL “OATEA ~A1og 4100° ,08 | ootxey asy Ly61
WOTUS mooTTwq ‘R ‘D eFawl y3ja WIATL 84Ty ¥0 | 085y "xwp Tumm Ty o104 -0 0§ ~oposuy »WE 3734 92 0's Ise(Teq Temig ™ TSt om L€ 3x 0°y STl Twseueg [ | oprodiwaty ceg 9 st
fvy op109 seuUTT pnosYs
*Jeuuuq £q pepueiel|-ocmwry jo 3001 sprejno xypuedde
10306q  °38uNq HCOTIWG SJeus ‘epNITI(W Yadou (s-1) 8S9-¥0S Lrquensy ssvel L01  “susThyze isn €190
eanssesd 3u 383 jo Fuparwa Fujjusassd ‘a9 (1840q) ~uye ¥01 | 3001 #37T 2 i ke ~e2 ysuilng ~A104 o100° ,0Z | odixepq sey &¥6l
‘osutl proaye punosw pezstay uiste xjprsddy 00T | .0006v -xwpg euoy $s L0 ~oposyy 00T €t Tz 0°s F3wmogny 1 1St [ " 13 1 o'y STTUTR Teteusp T | opioFoum(y *ydeg ¢ 149
*pejdmeyze Seupl pnolys
J0u Liescoey -iaesep 03 seuy (T8} 2i0F puu KN $00T opysut seapusdde
Sejmmpm 3 WIqIIA 3eanq suoo[Twq qiog ‘epni|  epuwg 859-40S Lrquesse 1 J90p wivg ,00 “eustiyze isn Lyso
“T3T8 esnesnad v sud jo Fujaima Bujsueaesd (331 (30anq) *apw] 00T 3L ” 3 n -0 ewITeg opuosoypEy ~A104 o100° .02 | 03¥xag asyg A¥51
*SOUTT pROIyE punoss peyata3 sedjpueddw 40 | 0oLy ~xen ouoy 85 -opoayy, Y001 0°82 e 001 273emony 3 z°92 m L6E n v'e TR tedeuep 3 | opsodownty cydeg €t
Liquee
ievlivg
*3883 [023U02 epR3jI[Y Jo jses epuonoypwy
WeO[[wq #% [njesed0ns Jou WIILL ‘o[ puw ‘m gg QqIjias ean . 2z
Lyawe 1@y Fusywusasey ‘eanydas uooyreq iva Yos 0ad wnarjutm spucsoypey
pesned> sasy o3 3gnoys xjpuedde reao ueaod wieg 259-428 Puw seayia om 4egg osustyss sy Yl
=479 QITA BOIINITP WnTey pesnws xjpuedde ‘wwaimg 100" n ‘uie ¥5T #3%t use{ITH N JEN[Tq TEnuve [FULEY: ] -k{oq t00° .08 | Lesser asy oS
Sedg  ‘Uoo[Iq %3y} eBuwl UITa INITLS Isad ¥s6 | .001¥L xm}] -upE o9 LoV| ¥s8 | -oposwr yoor] 9°1e Px e'e g e Sjjwmoyny 3y 09z | ~-euwsy Jm g 31 Ty | - SUUSN (wdsusp =T | 3eanyexeq “Sny ¢ 3
“popuedxe swa
399119q Tf3an Fujryes 3w peujwmes ucorieq uooriwq ST
sd0jereyl ‘34w Q0§ 430q uOTENGiTp aoTeq Je3en(a
UOOTI®q UV YWe[ 10[QQqidg °*[0J3U0D epny t0{1eg uy ewellyie
~F31v ®3en3aw 03 ginous yBTy emfd jou PYpP 0009 T /a3 00¢ Atques ko, 100" b - 9
4030n[> 010J020Uy ‘pPeIWI ep SUCOTTRQ [[wws ' “3muoy 0T pexyy -9 399((0n saehare aew 9050
€ uiqduney 3w puts yAFY Uy cepnijy(a oM ‘xeg 0081 ‘upm ¥s-5| yec o3t aepaones x n PINT euwduoy SPUORO TPy -£t0, ,800° ST = T | odixey asy L6t
404¥1q UTw3Iq0 03 J018ATI U poen sUCOTTEg 20 ¢ :.Sl £z 05§ yoot| -epoeuy QA yue gz | g1t ” g J01qq%4qg % 6°ST = gy 9t oLt O[Ty (wxousn - 4 opaoSomely Atnp 4 144
IEVTNE
ALIE ONT | 1SW STNANT noril ¥ worl ¥ TOUINOD onTvIONY T e
o, INVISNOD | xomrac~d | =wuna| -yaurean w NOTLITOTY T | T IHOTTR WALII™ 0 NOPTTYR Wn n Towt nTTe VITRE  wewwTew §ogwreos
TOALLTHD prwenowy | F momem | Dmado JIHOTL | LEVUSNIV] ON L [wawosotayw | xooTTve | ¥Xee | isvTIvE NOTIITNOENT | TwnTIm it | merv.amenoen | wevew o oanrimeewn | eaTsneeT) e woe | ST

LA B e O §

NA0TTYE TYATTTINYIERND

R

nanN g

Avvymnn e






See
Map of New Mexico
n
Photograph Section



| fIH_ustratidn




ML-307(*)/AP

e AL A

ML-307(%)/8

Figure 50.  Pilot Balloon Target MI1-307].4P or
ML-307A[AP ready for flight.

Status: Standavd.  Stoek No.: TA1237.  Refer-
ence: TM 1-235.

Pilot Balloon Target ML-307(*)/AP represents
Pilot Balloon Targets N L-307/AP, M1L-307A/AP,
and ML-307B/AP.  Pilo( Balloon Target M1.-307
(*)/AP is a reflector whieh is attached to a 100- or
350-gram pilot balloon to assist in tracking it hy
radar. It is composed of a combination of tri-
angular-shaped  surfaces  constructed  of light,
paper-backed aluminum foil supported by balsa
sticks; it weighs approximately 100 grams.  The
target folds into a flat triangle for shipment.
Pilot Balloon Target ML-307(*)/AP is designed
to function best with Radio Sets SCR-584 (any
model), SCR-545 (tvacking components), and
SCR-614 (any model). The targets are packed
24 to a shipping container.
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